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The historical section of 'Comprehensive Bio- 
chemistry' will ultimately comprise 5 volumes; the 
present volume is the third in the historical series. It 
details the development of ideas regarding biosyn- 
thesis, starting with the eighteenth century studies 
on FLxed air (carbon dioxide) and its importance in
the metabolism of plants. Florkin thus covers the 
gradual development of ideas which are the foun. 
dation of modern biochemistry. In particular it traces 
the conflict between chemists and physiologists as to 
whether animals had the capacity to carry out bio- 
synthesis or whether they simply degraded and used 
plant foods. Considerable attention is paid also to the 
development of ideas regarding the nature of 'proto- 
plasm'. It is particularly interesting to see how such 
hypotheses delayed progress and how difficult it is 
for even the most skilled researcher to discard his 
background training and accept novel concepts. 
Experience shows that it is always dangerous to 
confer too much power of criticism upon even 
the most eminent scientists, for there are some 
who, with age, turn theories into unassailable 
dogma gainst which they allow no criticism.' 
(editorial boards beware!) 
Professor Florkin shows himself in this volume to 
be a man of immense rudition but with the erudition 
goes a keen sense of historial perspective which gives 
the whole volume its fascination. Ideally, every young 
graduate in biochemistry should read this history; it 
would give him a deep respect for his predecessors 
and would at the same time give him a healthy 
aversion to dogmatism. Many young students fail 
to realize that what they are taught is the current 
view rather than hard fact; this book emphasizes 
that even the greatest can be wrong and it is the 
careful presentation of wrong ideas that makes this 
history come alive. An added bonus is the presence 
of portraits of so many of the participants in these 
classical arguments. 
Although this volume runs to over 350 pages it 
is as readable as any novel and considerably more 
informative. Successive chapters cover aerial nutrition 
of plants, conversion of vegetable matter to animal 
flesh, biosynthesis by animals, the cell theory and 
the theory of protoplasm, analogy between cell 
growth and crystal growth, photosynthesis, 
recognition of amino acids as precursors of 
proteins, influence of organic chemistry on 
theories of biosynthesis, urea formation and micro- 
genesis, biosynthesis of fats and sterols, biosynthesis 
of porphyrins and of amino acids. The historical 
survey covers advances up to that great modern 
development - the use of isotopes in study of 
metabolism - it makes one very conscious how 
much was achieved with relatively simple means. 
This is a book for every biochemistry library. 
T. S. Work 
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Initially it should be explained that this book is 
volume 3 of a completely new series of volumes to 
replace Rhuland's Encyclopaedia of Plant Physiology 
which was produced uring the period 1955-1967. 
The aim of the new series is to present fundamental 
aspects on transport processes in plants and volume 3 
deals with intracellular interactions and transport 
processes and thus serves as a link between the other 
books in the series dealing with phloem transport 
(vol. 1) and transport associated with plant cells 
(vol. 2a) and tissues and organs (vol. 2b). In this 
volume there are 12 chapters which have been 
divided into 4 sections. All contributions are of 
high standard and there is considerable cross 
referencing between chapters. 
The first of these sections is by R. H. Falk and 
C. R. Stocking and provides an introductory back- 
ground on the morphology and function of plant 
membranes. These authors hould be congratulated 
on their very lucid discussions of the fundamentals 
of membrane biophysics which will n'bt only be 
useful to research specialists but also serve as a 
useful guide to undergraduate and postgraduate 
students. 
In the second section of this volume, each major 
cellular organeUe has been considered in relation to 
its specific cellular environment and the exchange 
processes that take place between it and other cellular 
compartments have been analysed. Chloroplast 
transport is dealt with in detail by D. A. Walker in 
chapter 2 and it is an extensive and comprehensive 
review of the transport of metabolites and coenzymes 
in functional chloroplasts. The following chapter by 
H. W. Heldt is short (7 pages) in comparison with other 
chapters and personally I would have preferred to have 
read a little more about he dicarboxylate ranslocator 
in chloroplasts especially in view of its important role 
in the transfer of reducing equivalents from the 
stroma into the cytoplasm. Chapter 4 by M. D. Hatch 
and C. B. Osmond reviews the C4 dicarboxylic acid 
pathway of photosynthesis and highlights in partic- 
ular the intracellular distribution of the enzymes 
involved in this pathway. After a very interesting 
account of the interactions among organelles involved 
in photorespiration by C. Schnarrenberger and 
H. Fock ther are 2 chapters concerned with transport 
between cytoplasm vacuoles and endomembranes. 
The chapter by P. H. Matile and A. Weimken concen- 
trates on the internal environment on vacuoles whilst 
the following chapter by D. J. Morr6 and 
H. H. Mollenhauer ismore concerned with an under- 
standing of the mechanisms and control of formation 
of cellular components such as the plasma membrane 
and the vacuole membrane. 
Section 3 of the book is concerned with intra- 
cellular transport in relation to energy conservation 
and opens with an excellent chapter on ion transport 
and energy conservation in chloroplasts by 
R. E. McCarty who reviews quite extensively the 
evidence in favour of the notion that in chloroplasts 
at least electron transport and phosphorylation are 
coupled through a gradient of H ÷ ions. The following 
chapter has been written by R. H. Wilson and 
R. J. Graesser and this chapter along with an earlier 
one by H. W. Heldt in section 2 clearly shows we have 
much to learn about ion transport in plant mito- 
chondria. Both chapters rely very heavily on informa- 
tion gained from mammalian sources and underline 
the need for investigations of metabolite and ion 
transport systems in order to gain more insight into 
the functions of mitochondria in plant metabolism. 
The remaining chapter of this section by H. Strotmann 
and S. Murakami is mainly concerned with the overall 
exchange of energy between chloroplasts, mito- 
chondria nd cytoplasm. It is interesting to learn that 
the phosphorylation potential is lower in mito- 
chondria and chloroplasts than in the cytoplasm, 
although net energy flow occurs from the mitochon- 
dria and chloroplasts uphill to the cytoplasm. In the 
Final section of this book D. Woermann gives a 
comprehensive mathematical treatment of the thermo- 
dynamics of membrane transport processes. 
Thus, in summary, this is a very useful volume 
which will provide an immensely important reference 
text for some years to come. 
A. L. Moore 
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